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(54) Tissue-slice image acquirement and display apparatus, tissue-slice image acquirement and 
display method, and tissue-slice image acquirement and display program

(57) A tissue-slice image acquirement and display
apparatus includes: an entire-image acquirer that ac-
quires a bright-field image of an entirety of a first slice of
a tissue and a dark-field image of an entirety of a second
slice of the tissue; a modifier that modifies a profile shape
of a slice portion in the dark-field image on the basis of
a profile shape of a slice portion in the bright-field image;
a magnified-image acquirer that determines a range en-

compassing the second slice on the basis of the profile
shape of the modified slice portion and that acquires, in
a dark field, a magnified image of the second slice in the
determined range; and a display controller that causes
the bright-field image to be displayed and that causes a
portion of the magnified image, the portion corresponding
to a position selected in the bright-field image, to be dis-
played.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a tissue-slice
image acquirement and display apparatus, a tissue-slice
image acquirement and display method, and a tissue-
slice image acquirement and display program, which are
preferably applied to, for example, the field of tissue-slice
observation.

2. Description of the Related Art

[0002] Tissue slices used in the field of pathology are
fixed to glass slides and are subjected to predetermined
staining. In general, when the tissue slices are stored for
a long period of time, deterioration of the tissue slices,
discoloration of stains applied to the tissue slices, and
so on occur to thereby reduce visibility of the tissue slices
under microscopes. The tissue slices may be used for
diagnosis at facilities other than hospitals or the like
where they were created, and are generally delivered by
postal and courier services, which takes some time.
[0003] In view of such a situation, an apparatus that
stores tissue slices as image data has been proposed
(e.g., refer to Japanese Unexamined Patent Application
Publication No. 2003-222801).

SUMMARY OF THE INVENTION

[0004] In the pathology diagnosis, from the point of
view of morphology, a primary determination as to the
presence/absence of a malignant tumor is made using a
tissue slice subjected to HE (Hematoxylin-Eosin) stain-
ing. When a malignant tumor or a malignancy-suspicious
portion is found, a secondary determination as to the
presence/absence of a malignant tumor, a type thereof,
the degree of progression, and so on is made from the
point of view of molecular biology by using a tissue slice
sampled from the same tissue block as for the HE-stained
tissue slice and subjected to fluorescent staining.
[0005] In the pathological diagnosis, high-definition im-
ages obtained by magnifying tissue slices by a certain
magnification are used. An apparatus for obtaining high-
definition magnified images captures an image of, for ex-
ample, the entirety of a glass slide on which a tissue slice
is placed, and a region in which the tissue slice lies is
specified on the basis of the profile shape of a tissue-
slice portion shown in the entirety image. The apparatus
then assigns the specified region to multiple sub regions,
sequentially obtains images of tissue-slice parts in the
sub regions, and combines the obtained images to ac-
quire a high-definition magnified image.
[0006] However, since a fluorescence-stained tissue
slice is colorless and transparent when it is unexcited, it
is difficult to locate the unexcited fluorescence-stained

tissue slice on the glass slide.
[0007] Accordingly, one possible method is to capture
an image of the entirety of a glass slide by exciting a
fluorescence-stained tissue slice thereon and to locate
the region of the tissue slice on the basis of the entirety
image.
[0008] With the method, however, it is difficult to cap-
ture an image of the tissue slice with sufficient brightness
since the amount of light emitted by the fluorescent stain
is small, and because of an influence of disturbance such
as electrical and optical noise, it is difficult to precisely
extract the profile shape of a tissue-slice portion from the
entirety image.
[0009] In such a case, it is difficult to precisely locate
the region in which the tissue slice lies, and thus, there
is a problem in that it is difficult to obtain a magnified
image of the tissue slice with precision.
[0010] In a secondary pathological diagnosis, typically,
a doctor, technician, or the like manually searches for, in
a fluorescence-stained tissue slice, a part corresponding
to a malignant tumor or a malignancy-suspicious portion
in an HE-stained tissue slice. Not only is such work cum-
bersome for the doctor or the like, but also it takes a large
amount of time.
[0011] In view of the foregoing, it is desirable to provide
a tissue-slice image acquirement and display apparatus,
a tissue-slice image acquirement and display method,
and a tissue-slice image acquirement and display pro-
gram which are can acquire magnified images with pre-
cision while enhancing convenience.
[0012] Accordingly, according to one embodiment of
the present invention, there is provided a tissue-slice im-
age acquirement and display apparatus. The tissue-slice
image acquirement and display apparatus includes: an
entire-image acquirer that acquires a bright-field image
of an entirety of a first slice of a tissue and a dark-field
image of an entirety of a second slice of the tissue; a
modifier that modifies a profile shape of a slice portion in
the dark-field image on the basis of a profile shape of a
slice portion in the bright-field image; a magnified-image
acquirer that determines a range encompassing the sec-
ond slice on the basis of the profile shape of the dark-
field image slice portion modified by the modifier and that
acquires, in a dark field, a magnified image of the second
slice in the determined range; and a display controller
that causes the bright-field image to be displayed and
that causes a portion of the magnified image, the portion
corresponding to a position selected in the bright-field
image, to be displayed.
[0013] According to another embodiment of the
present invention, there is provided a tissue-slice image
acquirement and display method. The tissue-slice image
acquirement and display method includes the steps of:
acquiring a bright-field image of an entirety of a first slice
of a tissue and a dark-field image of an entirety of a sec-
ond slice of the tissue; modifying a profile shape of a slice
portion in the dark-field image on the basis of a profile
shape of a slice portion in the bright-field image; deter-
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mining a range encompassing the second slice on the
basis of the profile shape of the dark-field image slice
portion modified by the modifier and acquiring, in a dark
field, a magnified image of the second slice in the deter-
mined range; and causing the bright-field image to be
displayed and causing a portion of the magnified image,
the portion corresponding to a position selected in the
bright-field image, to be displayed.
[0014] According to yet another embodiment of the
present invention, there is provided a tissue-slice image
acquirement and display program. The tissue-slice im-
age acquirement and display program causes a compu-
ter to execute the steps of: acquiring a bright-field image
of an entirety of a first slice of a tissue and a dark-field
image of an entirety of a second slice of the tissue; mod-
ifying a profile shape of a slice portion in the dark-field
image on the basis of a profile shape of a slice portion in
the bright-field image; determining a range encompass-
ing the second slice on the basis of the profile shape of
the dark-field image slice portion modified by the modifier
and acquiring, in a dark field, a magnified image of the
second slice in the determined range; and causing the
bright-field image to be displayed and causing a portion
of the magnified image, the portion corresponding to a
position selected in the bright-field image, to be dis-
played.
[0015] With this arrangement, the profile shape of the
slice portion in the dark-field image is modified on the
basis of the profile shape of the slice portion in the bright-
field image, and the modified profile shape is used to
acquire a magnified image. Thus, it is possible to pre-
cisely extract the profile shape and a magnified image of
the slice portion in the dark-field image. In addition, since
a bright-field image and a magnified-image portion cor-
responding to a position selected in the bright-field image
are displayed, it is possible to enhance visibility.
[0016] According to the present invention, the profile
shape of the slice portion in the dark-field image is mod-
ified on the basis of the profile shape of the slice portion
in the bright-field image, and the modified profile shape
is used to acquire a magnified image. Thus, it is possible
to precisely extract the profile shape and a magnified
image of the slice portion in the dark-field image. In ad-
dition, since a bright-field image and a magnified-image
portion corresponding to a position selected in the bright-
field image are displayed, it is possible to enhance visi-
bility. Accordingly, it is possible to provide a tissue-slice
image acquirement and display apparatus, a tissue-slice
image acquirement and display method, and a tissue-
slice image acquirement and display program which can
obtain a magnified image with high precision while im-
proving inconvenience.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

FIG. 1 is a schematic diagram showing the configu-

ration of a tissue-slice image acquirement and dis-
play apparatus;
FIG. 2 is a pictorial representation of a bright-field
thumbnail image;
FIG. 3 is a pictorial representation of dark-field
thumbnail image;
FIG. 4 is a block diagram illustrating the configuration
of a data processing unit;
FIG. 5 is a block diagram showing the functional con-
figuration of a CPU for executing a tissue-slice image
acquirement and display processing;
FIG. 6 is a schematic diagram showing assignment
of image-capture range to a tissue slice;
FIG. 7 is a block diagram showing the configuration
of a modifier;
FIG. 8 is a pictorial representation of a bright-field
tissue-slice region;
FIG. 9 is a pictorial representation of a dark-field tis-
sue-slice region;
FIG. 10 shows a dark-field magnified-image display
screen;
FIG. 11 is a flowchart of a tissue-slice acquirement
and display processing procedure; and
FIG. 12 is a block diagram showing the configuration
of a modifier in another embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0018] Modes for carrying out the present invention will
be described below in the following sequence:

1. First Embodiment, and
2. Other Embodiments.

<1. Embodiment>

[1-1. Configuration of Tissue-Slice Image Acquirement 
and Display Processing]

[0019] FIG. 1 shows a tissue-slice image acquirement
and display apparatus 1 according to one embodiment
of the present invention. The tissue-slice image acquire-
ment and display apparatus 1 includes a microscope 2
and a data processing unit 3.
[0020] The microscope 2 has a thumbnail-image cap-
ture unit 10 and a magnified-image capture unit 20. The
thumbnail-image capture unit 10 captures an image of
the entirety of a glass slide GS on which a tissue slice
TS is placed. The magnified-image capture unit 20 cap-
tures a magnified image of the tissue slice TS. The mi-
croscope 2 is entirely covered with a housing (not shown)
so as to prevent entry of external light thereinto.
[0021] The microscope 2 has a moveable stage 31 that
can move in directions parallel and perpendicular to a
plane in which the glass slide GS is placed (i.e., in xyz
axis directions).
[0022] The tissue slice TS is one thinly cut from, for
example, a paraffin-embedded tissue block and is fixed
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to the glass slide GS by a predetermined fixing method.
The tissue slice TS is stained as appropriate. Examples
of the staining include not only general staining, typified
by an HC (Hematoxylin-Eosin) staining, MTC (Masson’s
trichrome) staining, IHC (immunohistochemistry) stain-
ing, Giemsa staining, Papanicolaou staining, and so on,
but also fluorescent staining, such as FISH (fluorescence
in-situ hybridization) and an enzyme-labeled antibody
method.
[0023] A barcode (not shown) to which relevant infor-
mation is recorded is attached to one end of the glass
slide GS to which the tissue slice TS is fixed. Examples
of the relevant information include a specimen number
of the tissue slice TS, a staining method, the name, gen-
der, and age of a person who sampled it, and the date
and time of sampling.
[0024] In the microscope 2, when the glass slide GS
is to be attached to or is to be removed from a slide holder
32, the moveable stage 31 moves the slide holder 32 to
a glass-slide loading position SLP, located in the vicinity
of an attachment/removal port (not shown), so as to allow
the glass slide GS to be attached to or removed from the
slide holder 32.
[0025] The thumbnail-image capture unit 10 includes
a bright-field light-source system 11, a dark-field light-
source system 12, and a thumbnail camera 13.
[0026] After the glass slide GS is moved to a thumbnail-
image capture position SGP in conjunction with move-
ment of the moveable stage 31, the thumbnail-image
capture unit 10 captures an image of the entire glass
slide GS.
[0027] More specifically, in a bright-field mode, in the
thumbnail-image capture unit 10, light is emitted from a
white LED (light-emitting diode) 11A in the bright-field
light-source system 11 and is converted into substantially
parallel light by a condenser lens 11B and the substan-
tially parallel light is shined on the entire glass slide GS
including the tissue slice TS.
[0028] When the tissue slice TS is stained by general
staining, the thumbnail-image capture unit 10 forms, on
an imaging plane of the thumbnail camera 13, an image
of the entire glass slide GS including the tissue slice TS,
the image resulting from the light.
[0029] In the bright-field mode, the data processing
unit 3 drives the bright-field light-source system 11. The
data processing unit 3 then uses the thumbnail camera
13 to obtain, as a bright-field thumbnail image, an image
of the entire glass slide GS in a bright-field state and
stores data of the bright-field thumbnail image in a pre-
determined data format (the data will hereinafter be re-
ferred to as "bright-field thumbnail-image data").
[0030] FIG. 2 shows one example of the bright-field
thumbnail image when the tissue slice TS is stained by
HE staining, which is general staining. As shown, the
thumbnail-image capture unit 10 can capture a bright-
field thumbnail image with which the profile shape of the
HE-stained tissue slice TS can be distinctly recognized.
[0031] The thumbnail-image capture unit 10 is config-

ured so that the optical axis of light emitted from the white
LED 11A is offset from the optical axis of the thumbnail
camera 13 by a predetermined angle. With this arrange-
ment, since the light emitted from the white LED 11A and
reflection light resulting from reflection of the emitted light
by the surface of the glass slide GS are not shined on an
imaging surface of the thumbnail camera 13, the thumb-
nail-image capture unit 10 can prevent deterioration of
the bright-field thumbnail image.
[0032] The fluorescence-stained tissue slice TS is sub-
stantially transparent in an unexcited state, and thus,
when an image is captured in the bright-field mode, the
tissue slice TS is not shown in the image.
[0033] One example of the fluorescent stain will now
be described. To determine the presence/absence of
HER-2 (Hunan Epithelial growth factor Receptor type 2)
proteins in mammary gland tissue, the tissue slice TS is
stained using, for example, a reagent in PathVysion®
HER-2 DNA probe kit from Abbott Laboratories.
[0034] This reagent includes a probe for hybridization
to the HER-2/neu gene that encodes the HER-2 proteins
and a probe for hybridization to the alpha-satellite DNA
sequences at the centromeric region of chromosome 17.
[0035] When the tissue slice TS is illuminated with ex-
citation light for exciting the probes, the probes are ex-
cited to emit fluorescence. In this case, the probe for hy-
bridization to the HER-2/neu gene and the probe for hy-
bridization to the alpha-satellite DNA sequences emit flu-
orescence having wavelengths that are different from
each other.
[0036] In molecular diagnosis, on the basis of the ratio
of the number of HER-2/neu genes in a nucleus cell to
the number of alpha-satellite DNA sequences, a deter-
mination is made as to an increase in the number of HER-
2/neu genes.
[0037] Thus, in order to determine the number of HER-
2/neu genes in a nucleus cell and the number of alpha-
satellite DNA sequences, DAPI (4’,6-diamidino-2-phey-
lindole), which is a reagent for staining nucleus cells is
added to the PathVysion reagent to stain the tissue slice
TS.
[0038] The DAPI reagent is more resistant to discolor-
ation than the probes for hybridization to the HER-2/neu
genes and the alpha-satellite DNA sequences and is ex-
cited by light with a wavelength of about 365 nm, which
is different from those of the probes.
[0039] In a dark-field mode, the thumbnail-image cap-
ture unit 10 causes an ultraviolet LED 12A in the dark-
field light-source system 12 to emit light with a wave-
length of 365 nm (which light may hereinafter be referred
to as "excitation light"). The excitation light emitted from
the ultraviolet LED 12A is converted into substantially
parallel light by a condenser lens 12B, the substantially
parallel light is subjected to filtering by an excitation filter
12C, and the resulting light is shined on a region in which
the tissue slice TS is placed.
[0040] The region in which tissue slice TS is placed is,
for example, a region in which a cover glass (not shown)
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which, together with the glass slide GS, sandwiches the
tissue slice TS on the glass slide GS.
[0041] When the tissue slice TS is stained with fluo-
rescent stain including DAPI, the DAPI in a tissue-slice
TS portion is excited by the excitation light emitted from
the ultraviolet LED 12A (which serves as an excitation-
light source) to thereby emit fluorescence. In this state,
the thumbnail camera 13 forms, on the imaging plane,
an image of the entire glass slide GS together with the
fluorescent tissue-slice TS portion.
[0042] In the dark-field mode, the data processing unit
3 drives the dark-field light-source system 12. The data
processing unit 3 then uses the thumbnail camera 13 to
obtain, as a dark-field thumbnail image, an image of the
entirety of a glass slide GS in a dark-field state and stores
data of the dark-field thumbnail image in a predetermined
data format (the data may also be referred to as "dark-
field thumbnail-image data" hereinafter).
[0043] FIG. 3 shows one example of the dark-field
thumbnail image when the tissue slice TS is stained by
DAPI staining. As shown, the thumbnail-image capture
unit 10 can capture a dark-field thumbnail image with
which the profile shape of the DAPI-stained tissue slice
TS can be roughly recognized.
[0044] The thumbnail-image capture unit 10 is config-
ured so that the optical axis of the light emitted from the
ultraviolet LED 12A is offset from the optical axis of the
thumbnail camera 13 by a predetermined angle. With this
arrangement, since the excitation light emitted from the
ultraviolet LED 12A and reflection light resulting from re-
flection of the excitation light by the surface of the glass
slide GS are not shined on the imaging surface of the
thumbnail camera 13, the thumbnail-image capture unit
10 can prevent deterioration of the dark-field thumbnail
image.
[0045] The magnified-image capture unit 20 captures
a magnified image of the tissue slice TS after the moving
stage 31 moves the glass slide GS to a magnified-image
capture position EGP located between a bright-field filter
23 and an objective lens 24.
[0046] More specifically, in the magnified-image cap-
ture unit 20, in the case of the bright-field mode, after
light emitted from a white-light source 21 is reflected by
a reflection mirror 22, the resulting light is shined on the
tissue slice TS from one side of the glass slide GS through
the bright-field filter 23.
[0047] The magnified-image capture unit 20 magnifies
an image of a tissue slice TS part, the image resulting
from the light, to a predetermined scale by using the ob-
jective lens 24 and an image formation lens 25, which is
provided at the other side of the glass slide GS. The mag-
nified-image capture unit 20 focuses the image, magni-
fied by the objective lens 24 and the image formation
lens 25, on an imaging plane of an image-capture device
26.
[0048] The magnified-image capture unit 20 is adapted
such that, in the case of the bright-field mode, a dichroic
mirror 29 and an emission filter 30 can be removed from

the optical path between the objective lens 24 and the
image formation lens 25.
[0049] In the bright-field mode, the data processing
unit 3 drives the white-light source 21, uses the image-
capture device 26 to obtain a magnified image of the
tissue slice TS in the bright-field state as a bright-field
magnified image, and stores data of the bright-field mag-
nified image in a predetermined data format (the data
may also be referred to as "bright-field magnified-image
data" hereinafter).
[0050] On the other hand, in the case of the dark-field
mode, the magnified-image capture unit 20 causes an
excitation-light source 27 to emit light and causes an ex-
citation filter 28 to transmit, of the emitted light, only light
having an excitation wavelength for the fluorescent stain.
The excitation-light source 27 includes, for example, a
mercury lamp.
[0051] The light transmitted through the excitation filter
28 (the light may hereinafter be referred to as "excitation
light") is reflected by the dichroic mirror 29, which is pro-
vided between the objective lens 24 and the image for-
mation lens 25, and then reaches the objective lens 24.
In the magnified-image capture unit 20, the objective lens
24 then focuses the excitation light onto the tissue slice
TS placed on the glass slide GS.
[0052] When the tissue slice TS is stained by fluores-
cent staining, the excitation light causes emission of the
fluorescent stain and light (also referred to as "emission
light" hereinafter) resulting from the emission passes
through the dichroic mirror 29 via the objective lens 24.
The emission light reaches the emission filter 30, which
is provided between the dichroic mirror 29 and the image
formation lens 25, and then reaches the image formation
lens 25.
[0053] The magnified-image capture unit 20 magnifies
an image resulting from the emission light by using the
objective lens 24 and the image formation lens 25 and
light (also referred to as "non-emission light" hereinafter)
other than the emission light is absorbed by the emission
filter 30. The magnified-image capture unit 20 is adapted
to form, on the imaging plane of the image-capture device
26, an image of the emission light from which the non-
emission light is eliminated.
[0054] In the dark-field mode, the data processing unit
3 drives the excitation-light source 27, uses the image-
capture device 26 to obtain a magnified image of the
tissue slice TS in the dark-field state as a dark-field mag-
nified image, and stores data of the dark-field magnified
image in a predetermined data format (the data may also
be referred to as "dark-field magnified-image data" here-
inafter).

[1-2. Configuration of Data Processing Unit]

[0055] The configuration of the data processing unit 3
will be described next. As shown in FIG. 4, the data
processing unit 3 has a configuration in which various
types of hardware are connected to a CPU (central
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processing unit) 41 for performing control.
[0056] More specifically, a ROM (read only memory)
42, a RAM (random access memory) 43 serving as a
work memory for the CPU 41, an operation input unit 44
for inputting an instruction corresponding to a user oper-
ation, an interface unit 45, a display unit 46, and a storage
unit 47 are connected through a bus 48.
[0057] The ROM 42 stores programs for executing var-
ious types of processing. The microscope 2 (FIG. 1) is
connected to the interface unit 45.
[0058] The display unit 46 may be implemented by a
liquid crystal display, an EL (electroluminescent) display,
a plasma display, or the like. The storage unit 47 may be
implemented by a magnetic disk typified by a HD (hard
disk), a semiconductor memory, an optical disk, or the
like. The storage unit 47 may also be implemented by a
portable memory, such as a USB (universal serial bus)
memory, a CF (compact flash) memory, or the like.
[0059] The CPU 41 loads, of the programs stored in
the ROM 42, the program associated with an instruction
from the operation input unit 44 into the RAM 43. In ac-
cordance with the program loaded into the RAM 43, the
CPU 41 controls the display unit 46 and the storage unit
47, as appropriate.
[0060] In accordance with the loaded program, the
CPU 41 is also adapted to control the individual units of
the microscope 2 via the interface unit 45, as appropriate.

[1-3. Details of Tissue-Slice Image Acquirement and Dis-
play Processing]

[0061] Upon receiving an instruction of acquirement
and display of an image of the tissue slice TS from the
operation input unit 44, the CPU 41 loads the program
associated with the acquirement and display instruction
into the RAM 43.
[0062] As shown in FIG. 5, the CPU 41 serves as a
bright-field thumbnail-image acquirer 51, a bright-field
magnified-image acquirer 52, a data recorder 53, a dis-
play controller 54, a dark-field thumbnail-image acquirer
55, a modifier 56, and a dark-field magnified-image ac-
quirer 57.
[0063] When the bright-field thumbnail-image acquirer
51 is to acquire an image of a tissue slice TS stained by
HE staining used for a primary determination in the path-
ological diagnosis, the bright-field mode is selected in
response to, for example, an operation of the operation
input unit 44.
[0064] The bright-field thumbnail-image acquirer 51
causes the moving stage 31 to move so that a glass slide
GS is located at the thumbnail-image capture position
SGP and causes the white LED 11A in the bright-field
light-source system 11 to be driven.
[0065] The bright-field thumbnail-image acquirer 51
uses the thumbnail camera 13 to capture an image of
the entire glass slide GS including the tissue slice TS and
acquires the image as a bright-field thumbnail image.
[0066] The bright-field magnified-image acquirer 52

causes the moving stage 31 to move so that the glass
slide GS is located at the magnified-image capture posi-
tion EGP.
[0067] The bright-field magnified-image acquirer 52
performs profile-shape extraction processing for extract-
ing the profile shape of a tissue-slice portion from the
bright-field thumbnail image acquired by the bright-field
thumbnail-image acquirer 51. The profile-shape extrac-
tion processing involves, for example, processing for per-
forming digitization processing for distinguishing be-
tween the tissue-slice portion and other regions and then
extracting the profile shape of the digitized tissue-slice
portion.
[0068] The bright-field magnified-image acquirer 52
detects a rectangular region having the smallest area
encompassing the tissue-slice-portion profile shape ex-
tracted by the contour extraction processing.
[0069] By using relationships between pixel positions
of the rectangular region in the bright-field thumbnail im-
age and coordinate positions of the moving stage 31, the
bright-field magnified-image acquirer 52 sets a rectan-
gular image-capture range PR having the smallest area
encompassing the tissue slice TS so as to correspond
to the above-described rectangular region, as shown in
FIG. 6.
[0070] The bright-field magnified-image acquirer 52 di-
vides the image-capture range PR into multiple image-
capture regions AR in accordance with magnifications of
the objective lens 24 and the image formation lens 25 in
the magnified-image capture unit 20 and an image-cap-
ture size of the image-capture device 26. Although the
image-capture regions AR do not overlap with each other
in the example of FIG. 6, adjacent regions may partially
overlap with each.
[0071] The bright-field magnified-image acquirer 52
causes the white-light source 21 in the magnified-image
capture unit 20 to be driven and causes the moving stage
31 to move sequentially so that a part whose image is to
be captured by the image-capture device 26 corresponds
to each of the image-capture regions AR.
[0072] The bright-field magnified-image acquirer 52
causes the image-capture device 26 to sequentially cap-
ture images of the individual parts of the tissue slice TS
in the image-capture regions AR and combines the cap-
tured images of the individual parts to generate a bright-
field magnified image.
[0073] The data recorder 53 records the bright-field
thumbnail image, acquired by the bright-field thumbnail-
image acquirer 51, and the bright-field magnified image,
generated by the bright-field magnified-image acquirer
52, to the storage unit 47 in association with each other
as bright-field thumbnail-image data and bright-field
magnified-image data, respectively.
[0074] The data recorder 53 reads the relevant infor-
mation from the barcode shown in the bright-field thumb-
nail image acquired by the bright-field thumbnail-image
acquirer 51 and records the relevant information to the
storage unit 47.
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[0075] In this case, the data recorder 53 records the
bright-field thumbnail-image data, the bright-field magni-
fied-image data, and the relevant information in associ-
ation with each other as a single data file.
[0076] When the relevant information is not obtained
upon generation of the data file, the data recorder 53 is
adapted to notify and alarm, at predetermined timing, that
the relevant information is to be input.
[0077] When the predetermined data file is selected
via the operation input unit 44, the display controller 54
reads the selected data file from the storage unit 47.
[0078] The display controller 54 causes the bright-field
thumbnail image in the read data file to be displayed at
an upper right portion on the display unit 46 and causes
a bright-field magnified-image portion corresponding to
an area where a cursor (for selecting a portion of the
bright-field thumbnail image) is located to be displayed
at a remaining portion on the display unit 46.
[0079] When a doctor or the like selects a region to be
diagnosed from the bright-field thumbnail image by using
the cursor, the display controller 54 is adapted to cause
a bright-field magnified-image portion corresponding to
the selected region to be displayed on the display unit
46 for primary diagnosis.
[0080] When the dark-field thumbnail-image acquirer
55 is to acquire an image of a tissue slice TS stained by
fluorescent staining used for a secondary determination
in the pathological diagnosis, the dark-field mode is se-
lected in response to, for example, an operation of the
operation input unit 44.
[0081] The relevant information of the barcode at-
tached to a glass slide GS to which the fluorescence-
stained tissue slice TS is fixed also includes a specimen
number of an HE-stained tissue slice thinly cut from the
same tissue block.
[0082] The dark-field thumbnail-image acquirer 55
causes the moving stage 31 to move so that the glass
slide GS is located at the thumbnail-image capture posi-
tion SGP and causes the ultraviolet LED 12A in the dark-
field light-source system 12 to be driven.
[0083] The dark-field thumbnail-image acquirer 55 us-
es the thumbnail camera 13 to capture an image of the
entire glass slide GS including the tissue slice TS and
acquires the captured image as a dark-field thumbnail
image. The dark-field thumbnail-image acquirer 55 reads
the relevant information from the barcode attached to the
glass slide GS.
[0084] The modifier 56 modifies the profile shape of a
tissue-slice portion in the dark-field thumbnail image.
More specifically, as shown in FIG. 7, the modifier 56
serves as a bright-field profile-shape extractor 61, a dark-
field profile-shape extractor 62, a matching computer 63,
and a profile-shape modifier 64.
[0085] On the basis of the relevant information read
by the dark-field thumbnail-image acquirer 55, the bright-
field profile-shape extractor 61 reads a bright-field thumb-
nail image showing an image of the tissue slice TS thinly
cut from the same tissue block as for the tissue slice TS

shown in the dark-field thumbnail image.
[0086] The bright-field profile-shape extractor 61 digi-
tizes the read bright-field thumbnail image by comparing,
for example, luminance values of the pixels of the bright-
field thumbnail image with a predetermined threshold set
as a value that should be exhibited by the tissue-slice
portion, to extract the region of the tissue-slice portion
(the region may also be referred to as a "bright-field tis-
sue-slice region").
[0087] FIG. 8 illustrates one example of the bright-field
tissue-slice region. As is clear from FIG. 8, the tissue-
slice image acquirement and display apparatus 1 can
capture an image of the tissue slice TS in a state in which
it is sufficiently exposed in the bright-field mode, and thus
can extract a bright-field tissue-slice region with which
the profile shape of the tissue slice TS can be precisely
recognized.
[0088] The dark-field profile-shape extractor 62 digi-
tizes the dark-field thumbnail image, acquired by the
dark-field thumbnail-image acquirer 55, by comparing lu-
minance values of the pixels of the dark-field thumbnail
image with a predetermined threshold set as a value that
should be exhibited by the tissue-slice portion, to extract
the region of the tissue-slice TS portion (the region may
be referred to as a "dark-field tissue-slice region" here-
inafter).
[0089] FIG. 9 shows one example of the dark-field tis-
sue-slice region. The bright-field tissue-slice region
shown in FIG. 8 and the dark-field tissue-slice region
shown in FIG. 9 are ones extracted from a bright-field
thumbnail image and a dark-field thumbnail image ob-
tained by capturing images of different tissue slices TS
thinly cut from the same tissue block.
[0090] The tissue-slice image acquirement and display
apparatus 1 may not be able to capture an image of a
tissue slice TS with sufficient brightness in the dark-field
mode, and the influence of disturbance, such as electrical
and optical noise, may cause deterioration of a dark-field
thumbnail image. In such a case, the profile (contour) of
the tissue slice TS in the dark-field thumbnail image is
blurred.
[0091] Consequently, the dark-field tissue-slice region
extracted by the dark-field profile-shape extractor 62 var-
ies depending on the setting of the threshold. Residues
left after rising of the fluorescent stain used for fluorescent
staining, dust attached to the glass slide GS, and so on
are also extracted into the dark-field tissue-slice region.
[0092] Thus, with the tissue-slice image acquirement
and display apparatus 1, it is difficult to extract a dark-
field tissue-slice region with which the profile shape of
the tissue slice TS can be precisely recognized.
[0093] Since the HE-stained tissue slice TS and the
fluorescence-stained tissue slice TS are thinly cut from
the same tissue block and are fixed to the separate glass
slides GS, the positions on the glass slides GS may be
displaced from each other and the obverse and reverse
sides thereof may be opposite to each other.
[0094] The matching computer 63 determines the
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amount of displacement between the bright-field tissue-
slice region extracted by the bright-field profile-shape ex-
tractor 61 and the dark-field tissue-slice region extracted
by the dark-field profile-shape extractor 62.
[0095] Specifically, for example, the matching compu-
ter 63 determines a barycenter position of the bright-field
tissue-slice region and a barycenter position of the dark-
field tissue-slice region and determines the difference
between the barycenter positions as the amount of po-
sitional displacement.
[0096] The matching computer 63 moves the bright-
field tissue-slice region by an amount corresponding to
the amount of positional displacement so that the bary-
center of the bright-field tissue-slice region and the ba-
rycenter of the dark-field tissue-slice region match each
other. The matching computer 63 determines mean
square differences by obtaining differences between the
bright-field tissue-slice region and the dark-field tissue-
slice region, while shifting the moved bright-field tissue-
slice region about the barycenter thereof by a predeter-
mined angle.
[0097] The matching computer 63 obtains, as an
amount of angular displacement, an angle at which the
mean square difference is the smallest, i.e., an angle at
which the correlation is the highest. Consequently,
matching computer 63 obtains the amount of angular dis-
placement and the above-described amount of positional
displacement.
[0098] Since the tissue slices TS thinly cut from the
same tissue block are shown in the bright-field thumbnail
image and the dark-field thumbnail image, they have sub-
stantially the same profile shape.
[0099] Thus, the profile-shape modifier 64 moves the
bright-field tissue-slice region in the bright-field thumbnail
image by an amount corresponding to the amounts of
displacement determined by the matching computer 63,
i.e., the amount of positional displacement and the
amount of angular displacement.
[0100] The position and the profile shape of the bright-
field tissue-slice region moved by an amount correspond-
ing to the amounts of displacement represent the position
and the profile shape of the tissue-slice portion in the
dark-field thumbnail image. The profile-shape modifier
64 generates profile information indicating the position
and the profile shape of the bright-field tissue-slice region
moved by an amount corresponding to the amounts of
displacement.
[0101] The profile-shape modifier 64 modifies the pro-
file shape of the tissue-slice portion in the dark-field
thumbnail image by replacing the profile shape of the
tissue-slice portion in the dark-field thumbnail image with
the profile shape of the bright-field tissue-slice region in-
dicated by the generated profile information.
[0102] The dark-field magnified-image acquirer 57
causes the moving stage 31 to move so that the glass
slide GS is located at the magnified-image capture posi-
tion EGP.
[0103] The dark-field magnified-image acquire 57 us-

es the profile information generated by the profile-shape
modifier 64 to set a rectangular shape including the tissue
slice TS as the image-capture range PR.
[0104] The dark-field magnified-image acquirer 57 di-
vides the image-capture range PR into multiple image-
capture regions AR in accordance with magnifications of
the objective lens 24 and the image formation lens 25 in
the magnified-image capture unit 20 and an image-cap-
ture size of the image-capture device 26.
[0105] The dark-field magnified-image acquirer 57
causes the excitation-light source 27 in the magnified-
image capture unit 20 to be driven and causes the moving
stage 31 to move sequentially so that a part whose image
is to be captured by the image-capture device 26 corre-
sponds to each of the image-capture regions AR. The
dark-field magnified-image acquirer 57 causes the im-
age-capture device 26 to sequentially capture images of
the individual parts of the tissue slice TS in the image-
capture regions AR and combines the captured images
of the individual parts to generate a dark-field magnified
image.
[0106] The data recorder 53 records the dark-field
thumbnail image, acquired by the dark-field thumbnail-
image acquirer 55, to the storage unit 47 as dark-field
thumbnail-image data. The data recorder 53 also records
the amounts of displacement determined by the modifier
56 and the dark-field magnified image acquired by the
dark-field magnified-image acquirer 57 to the storage unit
47 as displacement-amount information and dark-field
magnified-image data, respectively.
[0107] In this case, the data recorder 53 records the
dark-field thumbnail-image data, the displacement-
amount information, and the dark-field magnified-image
data to a corresponding data file in conjunction with the
bright-field thumbnail-image data, the bright-field magni-
fied-image data, and the relevant information.
[0108] When the predetermined data file is selected
via the operation input unit 44 and an instruction for dis-
playing the dark-field magnified image is executed, the
display controller 54 reads the selected data file from the
storage unit 47. On the basis of the displacement-amount
information, the display controller 54 determines pixels
of the dark-field magnified image which correspond to
pixels of the bright-field thumbnail image.
[0109] As shown in FIG. 10, the display controller 54
displays, on the display unit 46, a dark-field magnified-
image screen G1 showing the bright-field thumbnail im-
age at an upper right portion thereof and showing the
dark-field magnified image of a portion selected with the
cursor CS for selecting a portion of the bright-field thumb-
nail image.
[0110] Thus, when a doctor or the like selects a region
to be diagnosed in the bright-field thumbnail image used
in the primary diagnosis by using the cursor CS, the dis-
play controller 54 is adapted to cause a dark-field mag-
nified-image portion corresponding to the selected por-
tion to be displayed on the display unit 46 for secondary
diagnosis.
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[1-4. Tissue-Slice Acquirement and Display Processing 
Procedure]

[0111] A procedure for the tissue-slice acquirement
and display processing will now be described with refer-
ence to a flowchart shown in FIG. 11.
[0112] In practice, the CPU 41 proceeds to step SP1
after entering a "start" step in routine RT1. In step SP1,
the CPU 41 uses the thumbnail camera 13 to capture an
image of an entire glass slide GS including a tissue slice
TS and acquires the captured image as a bright-field
thumbnail image. The process then proceeds to step
SP2.
[0113] In step SP2, the CPU 41 divides an image-cap-
ture range PR corresponding to a range including a tis-
sue-slice portion in the bright-field thumbnail image into
multiple image-capture regions AR. The CPU 41 causes
the image-capture device 26 to sequentially capture im-
ages of individual parts of the tissue slice TS which cor-
respond to the image-capture regions AR and combines
the captured images to generate a bright-field magnified
image. The process then proceeds to step SP3.
[0114] In step SP3, the CPU 41 records bright-field
thumbnail-image data, bright-field magnified-image da-
ta, and relevant information in association with each other
as a single data file. The process then proceeds to step
SP4.
[0115] In step SP4, the CPU 41 causes the bright-field
thumbnail image to be displayed at an upper right portion
on the display unit 46 and causes the bright-field magni-
fied image of a portion corresponding to the cursor CS
(for selecting a portion of the bright-field thumbnail im-
age) to be displayed at a remaining portion on the display
unit 46. The process then proceeds to step SP5.
[0116] In step SP5, the CPU 41 uses the thumbnail
camera 13 to capture an image of an entire glass slide
GS including a fluorescence-stained tissue slice TS and
acquires the captured image as a dark-field thumbnail
image. The process then proceeds to step SP6.
[0117] In step SP6, on the basis of the relevant infor-
mation of the barcode attached to the glass slide GS to
which the tissue slice TS is fixed, the CPU 41 determines
whether or not a data file corresponding to the dark-field
thumbnail image obtained in step SP5 exists.
[0118] When a negative result (i.e., NO) is obtained in
step SP6, this means that a bright-field thumbnail image
of a tissue slice TS thinly cut from the same tissue block
as for the fluorescence-stained tissue slice TS shown in
the dark-field thumbnail image and subjected to HE stain-
ing does not exist. In this case, the CPU 41 proceeds to
a next step to end the processing.
[0119] On the other hand, when an affirmative result
(i.e., YES) is obtained in step SP6, this means that a
bright-field thumbnail image of a tissue slice TS thinly cut
from the same tissue block as for the fluorescence-
stained tissue slice TS shown in the dark-field thumbnail
image and subjected to HE staining exists. In this case,
the CPU 41 proceeds to step SP7.

[0120] In step SP7, the CPU 41 reads the bright-field
thumbnail-image data from the data file and extracts a
bright-field tissue-slice region and a dark-field tissue-
slice region on the basis of thresholds respectively set
for the bright-field thumbnail image and the dark-field
thumbnail image. The process then proceeds to step
SP8.
[0121] In step SP8, the CPU 41 determines an amount
of angular displacement and an amount of positional dis-
placement between the bright-field tissue-slice region
and the dark-field tissue-slice region. The process then
proceeds to step SP9.
[0122] In step SP9, the CPU 41 moves the bright-field
tissue-slice region in the bright-field thumbnail image by
an amount corresponding to the amounts of displace-
ment, i.e., the amount of positional displacement and the
amount of angular displacement. The process then pro-
ceeds to step SP10.
[0123] In step SP10, on the basis of the profile shape
of the moved bright-field tissue-slice region, the CPU 41
sets, as the image-capture range PR, a rectangular range
having the smallest area encompassing the tissue slice
TS whose image is to be captured in the dark-field mode.
[0124] The CPU 41 divides the image-capture range
PR into multiple image-capture regions AR, causes the
image-capture device 26 to sequentially capture images
of individual parts of the tissue slice TS which correspond
to the image-capture regions AR and combines the cap-
tured images to generate a dark-field magnified image.
The process then proceeds to step SP11.
[0125] In step SP11, the CPU 41 records the dark-field
thumbnail-image data, the dark-field magnified-image
data, and the amounts of displacement to a correspond-
ing data file. The process then proceeds to step SP12.
[0126] In step SP12, the CPU 41 reads the data file
from the storage unit 47 and displays the dark-field mag-
nified image screen G1 on the display unit 46. The proc-
ess then proceeds to a next step to thereby end the
processing.

[1-5. Operation and Advantages]

[0127] In the configuration described above, the tis-
sue-slice image acquirement and display apparatus 1
acquires, as a bright-field thumbnail mage, an image of
an entire tissue slice TS subjected to staining to be used
for image capture in a bright-field state, and also ac-
quires, as a dark-field thumbnail image, an image of an
entire tissue slice TS subjected to fluorescent staining,
both the tissue slices TS being thinly cut from the same
tissue block.
[0128] The tissue-slice image acquirement and display
apparatus 1 compares the individual pixels of the bright-
field thumbnail image and the individual pixels of the dark-
field thumbnail image with corresponding preset thresh-
olds to extract tissue-slice portions as a bright-field tis-
sue-slice region and a dark-field tissue-slice region.
[0129] The tissue-slice image acquirement and display
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apparatus 1 determines, as the amounts of displace-
ment, the amount of positional displacement and the
amount of angular displacement between the bright-field
tissue-slice region and the dark-field tissue-slice region
and then moves the bright-field tissue-slice region in the
bright-field thumbnail image on the basis of the amounts
of displacement.
[0130] By using the profile shape of the moved bright-
field tissue-slice region as the profile shape of the tissue-
slice portion in the dark-field thumbnail image, the tissue-
slice image acquirement and display apparatus 1 obtains
a dark-field magnified image in the image-capture range
PR corresponding to a range encompassing the profile
shape of the tissue-slice portion.
[0131] The tissue-slice image acquirement and display
apparatus 1 displays, on the display unit 46, the dark-
field magnified-image screen G1 showing the bright-field
thumbnail image at an upper right portion thereof and
showing the dark-field magnified image of a portion se-
lected with the cursor CS for selecting a portion of the
bright-field thumbnail image.
[0132] With this arrangement, when a portion of the
bright-field thumbnail image observed in the primary di-
agnosis is selected with the cursor CS, the tissue-slice
image acquirement and display apparatus 1 displays, on
the display unit 46, a dark-field magnified image corre-
sponding to the selected portion. Thus, with the tissue-
slice image acquirement and display apparatus 1, the
user does not have to search for, in the dark-field thumb-
nail image, a region corresponding to a part diagnosed
as suspicious in the primary diagnosis.
[0133] Correspondingly, user convenience can be im-
proved.
[0134] During extraction of a dark-field tissue-slice re-
gion when a dark-field thumbnail image with sufficient
brightness is not captured in the dark-field mode, an
event in which a tissue-slice portion that is smaller than
the actual tissue-slice portion is extracted may occur. In
such an event, when a dark-field magnified image is cap-
tured based on the profile shape of the dark-field tissue-
slice region, the tissue slice TS in the dark-field magnified
image is partly lost.
[0135] It is also conceivable that a tissue-slice portion
that is larger than the actual tissue-slice portion is detect-
ed from the dark-field thumbnail image as the dark-field
tissue-slice region. In such a case, however, since a mag-
nified image of an excessive portion is obtained, the
amount of data increases.
[0136] In contrast, according to the tissue-slice image
acquirement and display apparatus 1, even when a tis-
sue-slice portion that is smaller than the actual tissue-
slice portion is extracted as the dark-field tissue-slice por-
tion, the dark-field magnified image is obtained on the
basis of the profile shape of the bright-field tissue-slice
region in the bright-field thumbnail image.
[0137] Thus, since the tissue-slice image acquirement
and display apparatus 1 acquires the dark-field magnified
image by using the profile shape of the bright-field tissue-

slice region into which the profile shape of the tissue slice
TS in the bright-field thumbnail image is precisely extract-
ed, it is possible to prevent partial loss of the tissue slice
TS in the dark-field magnified image. Thus, the tissue-
slice image acquirement and display apparatus 1 can
acquire a dark-field magnified image with precision and
with the entire tissue slice TS being included in its image
capture range without excess or insufficiency.
[0138] According to the above-described configura-
tion, the profile shape of the tissue-slice portion in the
dark-field thumbnail image is modified on the basis of the
bright-field thumbnail image, the modified profile shape
is used to obtain a dark-field magnified image, and both
of the bright-field thumbnail image and the dark-field
magnified image are displayed.
[0139] With this arrangement, the tissue-slice image
acquirement and display apparatus 1 can accurately ob-
tain the profile shape of the tissue-slice portion in a bright-
field thumbnail image and also can acquire a dark-field
magnified image with precision while enhancing conven-
ience.

<2. Other Embodiments>

[0140] In the above-described embodiment, the
amounts of displacement between the bright-field tissue-
slice region and the dark-field tissue-slice region are de-
termined and the bright-field tissue-slice region in the
bright-field thumbnail image is moved by an amount cor-
responding to the amounts of displacement. The profile
shape of the tissue-slice portion in the dark-field thumb-
nail image is then replaced with the profile shape of the
moved bright-field tissue-slice region to thereby modify
the profile shape of the tissue-slice portion in the dark-
field thumbnail image.
[0141] The present invention, however, is not limited
to this arrangement. For example, the dark-field tissue-
slice region may be extracted from the dark-field thumb-
nail image so that the area of the dark-field tissue-slice
region becomes equal to the area of the bright-field tis-
sue-slice region, to thereby modify the profile shape of
the tissue-slice portion in the dark-field thumbnail image.
[0142] More specifically, the CPU 41 in the tissue-slice
image acquirement and display apparatus 1 provides a
modifier 100 (in FIG. 5) instead of the modifier 56 in the
above-described embodiment. As shown in FIG. 12, the
modifier 100 serves as a bright-field profile-shape extrac-
tor 101, an area computer 102, and a dark-field profile-
shape extractor 103.
[0143] On the basis of the relevant information read
by the dark-field thumbnail-image acquirer 55, the bright-
field profile-shape extractor 101 reads a bright-field
thumbnail image showing an image of a tissue slice TS
thinly cut from the same tissue block as for the tissue
slice TS shown in the dark-field thumbnail image.
[0144] The bright-field profile-shape extractor 101
compares luminance values of the pixels of the read
bright-field thumbnail image with a predetermined
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threshold set as a value that should be exhibited by the
tissue slice, to extract the bright-field tissue-slice region.
[0145] The area computer 102 computes the area of
the bright-field tissue-slice region extracted by the bright-
field profile-shape extractor 101. The area computer 102
may determine the number of pixels in the bright-field
tissue-slice region as the area thereof or may determine
an actual area based on the image-capture magnification
of the thumbnail camera 13.
[0146] The dark-field profile-shape extractor 103 ex-
tracts a dark-field tissue-slice region by comparing lumi-
nance values of the pixels of the dark-field thumbnail im-
age with a predetermined threshold and determines the
area of the dark-field tissue-slice region.
[0147] When the determined area of the dark-field tis-
sue-slice region is not in a range that can be regarded
as being equal to the bright-field tissue-slice region area
determined by the area computer 102, the dark-field pro-
file-shape extractor 103 changes the threshold.
[0148] The dark-field profile-shape extractor 103 then
uses the changed threshold to extract a dark-field tissue-
slice region again, determines the area thereof, and com-
pares the area with the area of the bright-field tissue-slice
region. The dark-field profile-shape extractor 103 chang-
es the threshold until the area of the dark-field tissue-
slice region is in the range that can be regarded as being
equal to the area of the bright-field tissue-slice region, to
extract the dark-field tissue-slice region.
[0149] When the area of the dark-field tissue-slice re-
gion is in the range that can be regarded as being equal
to the area of the bright-field tissue-slice region, the dark-
field profile-shape extractor 103 obtains the profile shape
of the dark-field tissue-slice region as the profile informa-
tion.
[0150] As described above, the modifier 100 changes
the threshold so that the area of the dark-field tissue-slice
region becomes equal to the area of the bright-field tis-
sue-slice region to extract the dark-field tissue-slice re-
gion. Thus, even when the profile (contour) of the tissue
slice TS is blurred because of a small amount of light in
the dark-field mode, the modifier 100 can extract the dark-
field tissue-slice region so that the area of the dark-field
tissue slice region becomes equal to the area of the tissue
slice TS image captured in the bright-field mode. This
makes it possible to extract a dark-field tissue-slice re-
gion that more precisely indicates the profile shape of
the tissue slice TS.
[0151] Even when the area of the dark-field tissue-slice
region becomes equal to the area of the bright-field tis-
sue-slice region, the profile of the dark-field tissue-slice
region may have a recessed portion in some cases. In
such cases, a tissue slice TS portion corresponding to
the recessed portion may be uncaptured as a dark-field
magnified image.
[0152] Accordingly, the dark-field profile-shape extrac-
tor 103 may change the threshold so that the area of the
dark-field tissue-slice region and the area of the bright-
field tissue-slice region become equal to each other and

the area of a polygon having the smallest area encom-
passing the dark-field tissue-slice region and the area of
a polygon having the smallest area encompassing the
bright-field tissue-slice region become equal to each oth-
er, to extract the dark-field tissue-slice region.
[0153] Wit this arrangement, even when the profile of
the dark-field tissue-slice region has a recessed portion,
the modifier 100 can prevent a tissue slice TS portion
corresponding to the recessed portion from becoming
uncaptured as the dark-field magnified image, by making
the area of the polygon encompassing the dark-field tis-
sue-slice region become equal to the area of the polygon
encompassing the bright-field tissue-slice region.
[0154] In the above-described embodiment, the bright-
field tissue-slice region and the dark-field tissue-slice re-
gion are extracted on the basis of the luminance values
of the bright-field thumbnail image and the dark-field
thumbnail image, respectively. The present invention is
not limited to this arrangement. For example, the bright-
field tissue-slice region and the dark-field tissue-slice re-
gion may be extracted on the basis of color information
of the bright-field thumbnail image and the dark-field
thumbnail image, respectively.
[0155] Although the description in the above embodi-
ment has been given of a case in which digitization is
performed by comparing the luminance values of the pix-
els of the dark-field thumbnail image with the threshold
set as a value that should be exhibited by the tissue slice
portion and the dark-field tissue-slice region is extracted,
the present invention is not limited thereto. For example,
the arrangement may also be such that digitization is
performed by comparing the luminance values of the pix-
els of the dark-field thumbnail image with the threshold
set as a value that should be exhibited by the tissue slice
portion and a single largest region of extracted regions
is extracted as the dark-field tissue-slice region.
[0156] In such a case, residues left after rinsing of the
fluorescent stain used for the fluorescent staining, dust
attached to the glass slide GS, and so on can be removed
from a dark-field tissue-slice region as shown in FIG. 9.
[0157] In the above-described embodiment, after de-
termining the amount of positional displacement through
determination of the barycenter positions of the bright-
field tissue-slice region and the dark-field tissue-slice re-
gion, the tissue-slice image acquirement and display ap-
paratus 1 determines mean square differences by ob-
taining differences between the pixels while shifting the
angle of the bright-field tissue-slice region by a predeter-
mined angle, to determine the amount of angular dis-
placement. The present invention is not limited to this
arrangement. For example, the tissue-slice image ac-
quirement and display apparatus 1 may determine mean
square differences by obtaining differences between the
pixels while shifting the position and the angle of one of
the bright-field tissue-slice region and the dark-field tis-
sue-slice region, to determine the amount of positional
displacement and the amount of angular displacement.
[0158] Although a case in which DAPI is used as a
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fluorescent stain has been described in the above em-
bodiment, the present invention is not limited thereto.
That is, any fluorescent stain that allows for recognition
of the profile shape of the tissue slice TS may be used.
[0159] In addition, although a case in which the CPU
41 performs the above-described biometric-sample-im-
age acquirement processing in accordance with a pro-
gram stored in the ROM 42 has been described in the
above embodiment, the present invention is not limited
thereto. For example, the above-described biometric-
sample-image acquirement processing may be executed
in accordance with a program installed from a storage
medium or downloaded over the Internet. The above-
described biometric-sample-image acquirement
processing may be performed in accordance with a pro-
gram installed through any other channel.
[0160] The description in the above embodiment has
been given of a case in which the bright-field thumbnail-
image acquirer 51 and the dark-field thumbnail-image
acquirer 55 serving as an entire-image acquirer, the mod-
ifier 56, the thumbnail camera 13 serving as a magnified-
image acquirer, and the display controller 54 are provid-
ed. According to the present invention, however, a light
source and an image capture unit having any other con-
figurations may also be provided.
[0161] The present application contains subject matter
related to that disclosed in Japanese Priority Patent Ap-
plication JP 2009-200892 filed in the Japan Patent Office
on August 31, 2009, the entire content of which is hereby
incorporated by reference.
[0162] It should be understood by those skilled in the
art that various modifications, combinations, sub-combi-
nations and alterations may occur depending on design
requirements and other factors insofar as they are within
the scope of the appended claims or the equivalents
thereof.

Claims

1. A tissue-slice image acquirement and display appa-
ratus comprising:

an entire-image acquirer that acquires a bright-
field image of an entirety of a first slice of a tissue
and a dark-field image of an entirety of a second
slice of the tissue;
a modifier that modifies a profile shape of a slice
portion in the dark-field image on a basis of a
profile shape of a slice portion in the bright-field
image;
a magnified-image acquirer that determines a
range encompassing the second slice on a basis
of the profile shape of the dark-field image slice
portion modified by the modifier and that ac-
quires, in a dark field, a magnified image of the
second slice in the determined range; and
a display controller that causes the bright-field

image to be displayed and that causes a portion
of the magnified image, the portion correspond-
ing to a position selected in the bright-field im-
age, to be displayed.

2. The apparatus according to claim 1, wherein the
modifier modifies the profile shape of the slice portion
in the dark-field image by replacing the profile shape
of the slice portion in the dark-field image with the
profile shape of the slice portion in the bright-field
image.

3. The apparatus according to claim 1, wherein the
modifier modifies the slice portion in the dark-field
image so that an area of the slice portion of the dark-
field image becomes equal to an area of the slice
portion in the bright-field image.

4. The apparatus according to claim 1, wherein the
modifier modifies the slice portion in the dark-field
image so that an area of the slice portion in the bright-
field image and an area of the slice portion in the
dark-field image become equal to each other and an
area of a polygon having a smallest area encom-
passing the slice portion in the bright-field image and
an area of a polygon having a smallest area encom-
passing the slice portion in the dark-field image be-
come equal to each other.

5. A tissue-slice image acquirement and display meth-
od comprising the steps of:

acquiring a bright-field image of an entirety of a
first slice of a tissue and a dark-field image of
an entirety of a second slice of the tissue;
modifying a profile shape of a slice portion in the
dark-field image on a basis of a profile shape of
a slice portion in the bright-field image;
determining a range encompassing the second
slice on a basis of the profile shape of the dark-
field image slice portion modified by the modifier
and acquiring, in a dark field, a magnified image
of the second slice in the determined range; and
causing the bright-field image to be displayed
and causing a portion of the magnified image,
the portion corresponding to a position selected
in the bright-field image, to be displayed.

6. A tissue-slice image acquirement and display pro-
gram causing a computer to execute the steps of:

acquiring a bright-field image of an entirety of a
first slice of a tissue and a dark-field image of
an entirety of a second slice of the tissue;
modifying a profile shape of a slice portion in the
dark-field image on a basis of a profile shape of
a slice portion in the bright-field image;
determining a range encompassing the second
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slice on a basis of the profile shape of the dark-
field image slice portion modified by the modifier
and acquiring, in a dark field, a magnified image
of the second slice in the determined range; and
causing the bright-field image to be displayed
and causing a portion of the magnified image,
the portion corresponding to a position selected
in the bright-field image, to be displayed.
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